Aminoglycoside-mediated suppression of nonsense mutations in late infantile neuronal ceroid lipofuscinosis.
The ability of aminoglycoside antibiotics to promote readthrough of eukaryotic stop codons has attracted interest in these drugs as potential therapeutic agents in human disorders caused by nonsense mutations. One disease for which such a therapeutic strategy may be viable is classical late infantile neuronal ceroid lipofuscinosis (LINCL), a fatal childhood neurodegenerative disorder with currently no effective treatment. Premature stop codon mutations in the gene CLN2 encoding the lysosomal tripeptidyl-peptidase 1 (TPP-I) are associated with disease in approximately half of children diagnosed with LINCL. The aim of this study was to examine the ability of the aminoglycoside gentamicin to restore TPP-I activity in LINCL cell lines. In one patient-derived cell line that was compound heterozygous for a commonly seen nonsense mutation, Arg208Stop and a different rare nonsense mutation, approximately 7% of normal levels of TPP-I were maximally restored with gentamicin treatment. In other cell lines from patients that were compound heterozygous for Arg208Stop and a splice junction mutation, approximately 0.5% of maximal activity was restored. These results suggest that pharmacological suppression of nonsense mutations by aminoglycosides or functionally similar pharmaceuticals may have therapeutic potential in LINCL.